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A magnetic toner for developing an electrostatic latent image 
comprises magnetic toner particles containing at least a binder resin, 
a magnetic powder and a wax, such that: (a) the magnetic powder: (i) 
has magnetic iron oxide particles which have been coated with an 
organic surface-modifying agent; (ii) the particles contain 0.4-2.0 
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have a Fe/Si atomic ratio of 1.0-4.0 at their outermost surfaces; and 
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measured by an image analyzer, with a value of SF-1 of 100-160, a value 
of SF-2 of 100-140 and a ratio of ( SF-2 ) / ( SF- 1 ) of not more than 1.0. 

Also claimed is an image-forming method using the above magnetic 
toner , 

USE - In electrophotography and electrostatic printing. 

ADVANTAGE - The toner has superior fixing and anti-offset 
properties, and it can form high-quality images over a long period of 
time. It has no adverse effects on the electrostatic latent 
image-bearing unit, e.g. a photosensitive unit, the developer-carrying 
unit, e.g. a developing sleeve, and the intermediate receiver. The 
toner can form stable images in every environment. 
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x-M. >, m (p-) -xf-;ux^uyi^')^m^ A-T'b> 
^;§3f4c: (/7) T^'J/HS^f-^l-. (^7)T7*i/l 
Sgxf-yu. (^7) r7>;;HSrDf/i.. (^5^)T7 

'i/L'|S7*-7'/L', (^7) T7'J/U'S;:t7-t;^. (^^) 

r7'jyi.-SgKT>//i.. (.><7) r7'J;uB6x-rT'j/t, 
(.>^7) r7 Vn^'^'vx/l. C;^7) r7'J/l'B§2- 

ji-j-fv^^'>}u, (.<7) r7';/i/86^'x-^/i''7'S 

f /I , ( 7 ) 77 'J /t^i^xf ;l r 5 7x-f-;Uc^)ifn6 
( ;< 7 ) T7 'j;l^xX'77l/;^^l:ft : . i 

77V>. >'7n^^-b>. (;f7) 77'jnxMJ 
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I r/^/^^e^'jIi^i I i J -r' 139-1 92 

( .1 o h n IV i I (* yis.S o n sttSIf) iZ^C^MIk 
'/i'7 7jr^^A^ti {Tk) //'. 4 0-7 Ji: olz 

I- '^'-^mmc^)^n.miMr Lmm^iz^ i < . 

> yn-^ h :m - ( G P C ) Ic-t » zi 

\) - x / V1-: 1-9- 'C h n X > ^ g^-ti- 1 AT ) 'C tfeiii 1- 

t ^(j-<«Sif'l (rUI^:^nn7^/i.i.^;) mihMz1)i\l-\- 
ytm^^r-^'.:ik. W^mf-hytl^ny^/y (TH 

I" ) izrmi mm^'^i^ri^^o . 3 jt m^pmmm^ 

,t.rv,j--^- tfl.^i 5 0c*^'Ffli^.Tiai^E-r^. ?)7i. 
ffli/JciiiJSfn^j:^ A - 8 u 1 . y 0 2 , b 0 3 . 8 u 
4. 8U3, sub. ^oi^mtLw:m'')7.^v-y 

- 1 0 0 7T, (Mw) >:?^T%;>^M 

I M 11 ) ./iJt M ^v,. ■ M II ) 2 - 1 0 0 rT^I-(t^) 

[n 1 2 1 ] 1v^">J(:t:ii-'::^. S:i^t5}ll&rttcV'v^.x 

[0 123] 4^.^efl;jtcffliu:>iu!.?g€$rag»j^Ltii 



U.«fiSii(cJ^'ILO. 5-1 0SfiSffiffli-tCh;^^"4Ti 

[ 0 12 0] t^nas-rr^^fth ix 

rmmm\^^'^--iZ7tmLMz^k. }si«swx(ixx 
{zmm{t^u:^fz^k {'j^m^zi:^. h-^-a^<^)^j^ 

; 1^ii:tiS5 0-1 39-1 5'^l^fH^(;:sd 

Mzmtim.hi—mhm. ; wm3 o - 1 o 2 

3 1 ^-i^fg , t^PaiG 3 9-53836 . 1* miS 3 
9 - 6 18 4 2^^ii:IBt3^^^^i-LTV ^mM^^li^.z 

kki^w^Txmm-^L hi—^^^mh y-r^ 9^ 
■^-^mz^t^^i^^^^um^tmmmw^'Axh. 

[0 1 27] S^Ki7j:Jfflv^M--2rKjS-r^>:ri^iC^^^^ 

x\t. /I — t' v ^/.x-cM^eLT-c h-^-^^;^p4ic^MrcA^ 

:< F - 1 it 1 0 0 - 1 0 0 ( JTi I <{t \ 1 0 - 1 6 

0 ) (7Mmzm>h:itimnxh'). m^.ru— 
[zhv^x\t. sF - \ mm%^Mmzmh-tis^)i!^ 

[0128] t-wj\^z>^\'^x\±. latth^— ?4?^)/r:m 
f^?;^:sF 1(1^^1 0 0-^1 6 0 mtL<ix. 1 1 o 

•160) [Z'JWo-fVXt. tfclW^^f.WuS'y)-^ 
//v-v-:/Tmi:¥i^ti3. 37b56. 3;unC'J(StfiET- 
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[01201 L'C^^lSA^r^^'^'i 

c r- .t Hjf5EC?> h -)— FftT^rt^^ ^ ^ ^^"^'^ ♦ 
[0 13 0] 4<*PJ1;7Mttb-h-&T-$:a^:^«'C'SiI 

/I. ZtU>. i> n '/-h/UX^Uy, p-l.tirl - 

7'-\-! t a- V > V - h . i s <) - r n tvi r ^ \i V - . 

,,_7-^-,t.r:^'ju-b. i so-rf-;^'r7li^' 
-^. L r I -7'-1'/lT^/ »Jl -h. u-r^/l'T^ 

r oi. - 1- . > .X ^J'/U7 ;^ 7 X - b xf-/i. r 

I) V , > X--f-/L-7 t 7 X- V:SL^)Vr'? 'J 1/- 
> /'J-/1 7 ^- ^^O^ .T-— I'X-^/LT^ 'J b . 2" 

^YrttMifiW^: x-^^UX:^;";!--!-. x-f/L;<r^:^'.J 
,v rnh'^LXf :^'JL'-b. iso-rnt* 
/tv^ 9 9'}V~V . n - 7■-^^^v< 7 'i U- h . i s o 
_ y .1. X :y V V - h . t <^ r t - 7'^-;!. ;< 99')\^ 

-1-/1 X ^ '.' L- ^ b . M J^)"^ /^ ^ ^ 'V b . 
X T-;l 7 7. 7 x - bX-i'/l--/ ^ 'J L. -b . 'J"f •^-/l' 

•7 . |.x-^;M »J I. - VoM'b^9'P^})\^ 

-;l.X7.77l : t'x^l/X-^-iVX-r^U. h'x;UXf-;LX 



-r/U, t'x;M y y-7-/lx-f /l^'i^:»iu^ t'x/kx-r 
/t'^ VTQ t:;^^ b > c?)iUl= t'X;l/y b >';OWi^.il 

> n-wvr"; U l-— b , b U x-f-uy^U 

^ ,j I. ^ ^x-f UV/U r7-;l i>V:?' \) b 
-h, ;j<tjxf-uy/'.J:3-;l/xr7Ui'— b, 1. 
^r^^^ryvi^-)vvr^j lii'- b. ;?>^^y^7i/iJ 

^'Ti7 U b . b 'J TD t'U i/r 
y ij .-irurob'i/y/'J 3-/Uv'T ^ >J u - 

b. 2. 2' -fx C4- (T^'JP^-v • ^'xb^ 
>) 7i::->u: Toy>>\ b 'J ./^D-;i roA-> b 'J 
r >; 1/ - b . T b 7 ^ ^ D -/u ;< f > T b 7 T ^ ' i u 

-b, X'f-^>'/';:3-^^i^'^^^'>'^-^> vx^i- 
^by'.x ^ ^ u b . f b 7 x-f" u y ^ n 9 

7tjl^-b. .i<tjx-M.y/U3-/U>''^:7^'J^— 
). 1, -5-^7'-^l^>^';3-/Ui/>?<^^'JW-b. 

, (:;--/s.^i;-ys;^-yi/i;;<^^'.;v-b. -^^^^sy 
-tvl^/ ij .-7 ^ ^ tJ 1^- b . 'J rn t* I. > 'J 

-j_y|,j/-X^7»JU.-b, 2. 2' -t'7>C4- (/^ 
7'Jn^Vy ■ vxb^^y) 7XX/I.0 rPM-y, 2. 

:4-- • ;K*Jxb'^> } 7 

xr,/i^J ra/0\ b'J>^n-;l-ro;<yb»J/:S^^ 

^;M-^.><-fo-yl'>^yT-b7.x^7'JU— 
b. y'bx/l/A;y^fy^ y'fxilf 7.-5'Wy. >'txj|. 
X— r;l':^$rW'^>tl^^. 

[0 1321 mmzt^\^^X\i. lliUz^t^&M:^ 

m tlx mt ^ - ^ t mtt'fc h . 

[0133] mmnmm^t^'^^^^^i^^i'f''^ 

'Ic^fSEft^ft' ic^i-m? 1 1 «^14ml:«sffl^^*I^='■^^^^T■ 
[0134] S«S-&ttt:i *5 b7— ^ 
(2, 4->v<f';U>sVUXby^U') .2.2' -7/ 

t'x-f y7^-fnxb»);k 1.1' -T^z-fx (y^'P 

.^,^^-^-l_;^;|,,;Kxb>J/U) , 2, 2' -TV't'Z 
./] . / |.,^y-2. /1-xyf'/^>'^*^'PXb';^k 7* 

&gfWI : ^y^Z-f /t ^;U:t^v b. ^t'^/bx-f-yL y b 
>^;l.i'-'^r y b . y'^ vrne;b>\;y"^^>7:?-^^^- 
b, 7.><yti bu^/l^^^vK. 2, 4"y7DO^> 
^/•>f n'A.;l/:t^ y b\ f7 D-^ ;bAL;yi-^ y K£?)*n^ )S 
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m V ^/-^Mim ;>i^ t'liti-^j- ^. . ffl V ^ ^> 'r^mi'^m t 
dr?9''i^>^y.\, uv^ra a-^;-^., U^iKaaiSfi, ^ 

0. 00 1 -':'. iii^.s.i^{>^)rrmmMi:mixijX 
[ u 13 9] .l^f&u^t••($ffl-'^-^la1^^'^-^■^.T■c7J®3S:'3 
^ ^-:-'^m mmizx ^r^m i>^>h. at t 

KK iG^ii/,;ttj 1 uxllK. -m^iz{'15 0-'\)ox:c?:> 
mz t^:\L Lx m-^'r rr ') c^w^ ^ ^ - m^Kmkr (cl? 
i^i-:m<, &z. J^'4k}^mmhmm^^i5m\z.xi 



mmmicthfz^izmtk^. x\t. w,m-jmz 
-u^mwi:Rmm-h^^Lxh^\\ ac*^T 
±^Ltih^-i^=r^'m ■ iFmzx^mui. 
mt. ^^^^mzfi\^x\±. )m^^&wmmi\o 

[01411 mz-^^wm'miVt-^mm'-^tih'mk 
i[mv&ii:mmm^^^m.i^xt^^.m^zm}^th . 
[ 0 1 4 2 ] la 1 tc.T^•r3!^a>'.^-^i4w^iv^T. iHfM 

1-1 . '^-2. 4-3. 4-4(:. 'lix^'iVyrvV 

-mifi^mmE-mYii^^zx-yxi^'mit 
[0143] ifwmm^hi'-i,t-mf^mkizwM 

[0 14 1] ia2(;i=Jl^T, 1 5(J:»?®gf«ffl^f^ (® 
Klii|i?gidl^f-St:: J; ^m^iih . 1 4 liia^^^TS 
/) . TH'S-" '>iw1sr^V^(iX^>U X^7^;^;->^- 

[0140] i^%mX'\±. Vi-'-mmmMm a 
I'll. OUTTft^o. ^(:»lL<tiO. 3y.TT.^ 
[0 147]l5^Mffl«R.i*:l. 5PiThi"f.C: ^: 

-^-^il^#*±^^) v -f-m-kwrnit^i t mz. h 

[0148] IS h-h-tflJ#tf;<7;^ffimKH ^i^/ 1 . 55: 

[0149] *^Rfit:^jt'T . b t-\m{mf<mm. 

.1 1 s.^ii':fflt? M I s B o 6 o i j i^z^-S 
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;j|n1(-:iill|>ii:li^ t f: 2 . 5mmm^iik^W). 
Ilk. ffl-?ffifl'ry - f ( X ) rm^L/'c^, ^^t:.to 

I U 1 5 0 1 

Ra--r |f(X)|dx 
a ■' ! 

H-:i>R<, isfiiiafii'. ^isiStfii-T. *-.ic>y7-v 

[ 0 1 s 2 ] ^^fgoflfli- h+-tMI*:cOaMfli!lJIlS 
0 Hit 4: (ciSbtT* I i T', jSb +-fflf^*±fJ 

> , .lsm^1;^•'■-/B^'>gt■t&}«t^5»-W(ST-•^&. 
& <^':i h -I— tf./^;^wt-i !fMm!m-ti^-&. 

[01 -J ■> ] aft h-)—'r(i^l^ 1 I tcftfS-^ii-c 

i:^ ') , €mf^z\. ') mmmm^m^zx ^) )■ a 

[ U 1 5 6 1 I ■ ■)— ^ai5J«^ 1 4 Klcffi^ $i^^:ffi1t b 

^ _ u _ h' ^, .. h I' I Hi . Y-y9- TV- Y c7.)f^ 

-m. eillS. ■t-7S -'^':i:ir5rffl>'^Jt:IS3«:D- 

53*9 i*. |5|2».:«V»-C. Wttyw-K13li<e<0.taa! 

ira|-i:;F>7o*2I!i-iK(S)W!f#Sr;l lltlS^ffi^^Si^- TiS. 
aJMa-T/v- r-;r)Wttt:W:LT h+Hni§<*i 4c?3iWr 

:^rnoi'>*&!:fiS'l-ifnli) 5r l--t-fflf.'* I 4^Bii(ciiK 
?)'MT:ff )± 'r b -.. "C ^r^et? -tl: . K^Mtt^mz J; ^ 



[0158] ^(T) UX'^^^mt.t^J:*)$,< . Vi— 

afloKtt H i—\tm.mz\&mmm.-t)>^ii ix\^ 

[0159] mm^zmmw&.\.zjm vi—m 
■:gii^tt(^)\zm.mmwmm%i:'mi-h c t 

C i!j i l:Bfi 0 ^h^tfz *). a-T^y L ;t t 
[0161] MIC. fl!tt«:'<'(C*filM-««lft5:r^llPL 
i>. Mitf. •t7S"/77.. 

■o-iVXih. ^\,z. :f/<-«t-'eiJ§^i'MS*iO 

ry -y , -mz hi—izmhh.i.^mmm^^^ 

[ 0 1 6 2 ] s (>iz. mmttxihmmyu- 1-- , m 

i fzi.i:Sc.mmm msi-^ .i 1 1 i -> -c i. . h 
a<:iim<otzi^m^:^<)-y'ii(^MV\umzm''X 

mzii\'XI,i, hi—mi^/i±tfb *)i3^X ►>7.A-X 

[0163] im'sm^t h-f—m^tomEm. 

\' i—imi^<^m.l7^<^i^t IX. 0. 1 k g , • m 
i-l±. K^tKiiO. 3-2 5ks;/m. ^izidtK 
tiO. 5-1 2kg/'iri//#S(l'C^)&, ZtazX'Oh-^- 
-mfki:mmzii <tl t fM^i: Kg >) . h-}—(r> 

■!!f^s * mmz±hBf7^ z t -tmmztj: h . 

. h'>—0)W^mi)^'/^~\'^Zti''):f}r 
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\ ')'-mi¥ b OmMi . 5 U - -*1 CI (J ji rn tCiS^ ^ ft 

( . I :: 4: 0 9?'^;?5^f*ty.f#f*:>: <7)|S]|c3i:-r^Wr Plot ^ 1 

^ 0 0 0 V . ^lizm I < a 3 0 0-2000 Vt'fflt^ 
l^y/)^fs^y. If:, t'ii? U 0-3 0 0 0 H z . iftl 
000 - ^oooHz, rociff c£ L < 1 500 
- S 0 0 0 H z 'C'fflV u'>i,^ 

M c L . ^y^iriWim . f^i /i if ^:5^^^' ^ u 5^ y 7 

2. :)--10. i)mu\iMftL<. A. O'-'fj. Omni 
»i Will-. 

[ u 1 b 8 1 i^^6n^:7,-)(^f:!f:> -h^ti, [m^^., mmmz 

[ 0 1 h 9 ] VA 1 , 3?'*E?&(MfM* Uia - s 

. C d . 7. u 0. . OP C . a - S i <nWj:iiW^ 

h.: tmm^^:m^^ vxmn^it;:\mi)'m\z.i'^x'R 
:^ L \ miw';u/:. . 



[0172] ^m&moMmmm\±r^'}f)-^^^-v 

vv 

[0173] ^%jMrc\t. ou^w^^^m^^h^m 
h ^^m.^^^-ni^ffh 0 \ ^-tix-^^y t) ffl V > ^ ii ^ , jft i?5 

( 0 1 7 '1 ] =^^n- 7 2ii. ^.H^^^^.t^:^ 2 b h -I-^^^^'l- 

fsi ^ fBBc L f.im%^m^m 2 a t ^ s^rSc > ^ ^> t c^.^ 
z '^Tfftg^ix. sitgJtf&ai^* 1 <Dm.^z{f\^m^ 

[0175] liflSD-^S'fflV^fcB^^OtTi LV »7"n-(i.x 
r- ^ L 'C ii . a- ^ 5 - 5 0 0 g c m 

\i . 5;irt^ff ii 0. 5-'5kVpp. ^"^mXll 3 0 
ll2- 5kHz. ii:S^ffli±0. 2-=]. 5k VC 

2-±5U vrj)^>>. 

[01761 ::c7>ft!ic7.)^IK-mi: LTtl. =^tg7 U - K 
'rffli^e:^^^. ^Iti7"i7i^$rffli^'5>:^^^7t;^^)^>, d 
lU'>0)\m^%^mi. imR.ti^T^'miz^j:'>fi^) . t 

[0177] ^m-^^^'c ixm'^^-^m^'^ 
w^5{z^.'^^i^iih.i^%:mm\mm\t. ^/v-^y 

/7V- KSSrWT-^.;' y-->:^^K9T':? 'J--->' 
[0 179] tt'fgj^¥f4^5(i. M-.^r4^c7j^1Etirt?^5 

[0 180] 43^?:ri^.«tt*;i5a(j:. ^-'ja-yrf 

h: pDM (x-^u>rDfi-y^'xy:?.KS;Cftffi^(*) 
/;-4^y7-f7-y^. mit&n. mt 

XX, mir-'iilt^crymm.m^-mili^'^^lX'^ 

'.mm ( f+^?ii£tt-'?- ) ^ 1 0^ - 1 0 ' 1 Q • c 
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[ t) 18 11 oafe^^^iis^^ie^s^ffl****!^-^-'^ 

[0182] ;if^4i^ff<fflr#* 1 ommm^^^i^i'zm 
\ fev•)^'^-ftv;^ sri:vg^ffl}^{*i tmii^^'^t 

[0 184] '!'i;afi;^f*5(C«t.-CMffCf4SH?'lft 
[ 0 1 S "> ] !|';:'^'n-vc?:it5 n , ^l^(^)Z±7^> 'c 

[ 0 1 S 7 1 'lfHllI;^*;^L»^$^^u^ vc'.)^?]^^^^ ' J 
IS K - (■> ^ 0 \ \zm\ \M%:^i\h 

[ U 1 y y ] *::>a- 7 7iJ:+fni*i;?ft ^ k^MSS^-^ 



TT.^m^ mWfh :-t\zX-^X 45fae? 

[0190] pii;iti\ K¥D-5 icymim^mi b 

u > - r TT f u y - ^'x y ^ESi^l-^<* ( e p d m ) 
^cottcffiiStal 0« -1 O'on • c mSK^^i?-t1:<*:t^:> 
< AiiT V i ^ . 7 a t:liS«Emt3 X 0 s' < T7s 

1 1 Ok V:^?^ifiLV\ 

[0192] }kux'^MVib±criht'-mimimw. 
'^Mmizxnxm^ixi>^ mmwKi^m-fit ix 

^',> 

[0193] 

[0194] mw^Mm^zm\'^hmLm\MiL=i-<^'^ 

[ 0 1 9 1 g^fiS^^K^ fjr^ ( a ) c?;g^ 

[0 190] ^o^k. 'rmv-y^^»dtmznix'r 

ifrmmx. 1. OSM%k^jr^oJ;olcxfxauUs:. 
;y:v^T-Ft- (oh): i'-&oi^--t^J^?tc?SJScva^9 0 
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^ii:jmi) '1. 1 «fiV)y-fiK-/-y$:?g)WL/v:7|> 
m\t-)- 1 - 'I 4c>Sj(Sr55T¥F f L 1 1 • U 5 S 
WitW. . "•.■•..(:>aig9 0CTM!iL^-//'V. pHS- 

mmmn \ '&'\-j&i} ^ if^. 

.v.v--7-*i'fcw xmm^i-mixmmtmi 

\ { ■■>) rnr:. mmimm-io^mrmo. 21 
[ (.1 1 '.) i) J oi m^imx^ i T (I ') , ( <; ) <^j»jis 
( :i ) :?)mmt isi^c Li' . mmitmkr ( 1. ) t 

Wimn )'- ( ■ 1 : 1-15''::. r,^attiSft^!^fi):T- ( 'J ) Id, 
ii;t5l1;|!iii(l:**l.V I- ( <- ) titniX. ■4^}t(5A^'iR< , B 
i: TJtf<iliiM; >fAti±dA-.^i, 
[ 0 2 0 1 ] m.mi\m<'-r { »- ) - ( K ) ^Mik 

•1 L X , 'ica5ii;,r'u 5 - '"'v. t IX . mmfimm-(D 
-^wmm'::'u- fzmM. \s\mizixm.m^mnT' 

1 1) 2 0 2 1 tm&Limn^ ^ ( h > - ( i ) ^ siit 

<;..:tJ.;L'4!J;, <attlKfl:ftRT- ( a ) ir>mtmi^i 
xmrnitm^Y- di) i ( i ) rf^/-^. 
[ u 2 1.) 3 1 mmmn^F i .n . ( k ) 

rP-''lziiV. 1. 0(i^M$rif3;l^>^i-«rsDnl.. pH 
rlZt ktmimk-f ( .i ) > ( k ) 5r 

[ I) 2 f) .1 ] miSi\^m^^ ( 1 ) <r)mrd 



w/. 1. Sfk&^c-'jiX'jizirmv-yzW'iml 
'zm. ^yi.zMlX 1 . 0-1. 1 Sfli^^Kftr 

ii:^>jmmt-m.-^i. p^- (oh) , i-a-o«-f«:Js 

( 0 2 0 5 J ^)<?§?fl!C7) F' H S: 9 ^c*lt^$ L •■C:// 

'miti.. ^(jz. zmmiz-^^corn^'jMiy 

r BSV-f h 'J AfiE^-St^'KiRftT/l' 'J ^')-^ h 
') ) icttL 1 . 1 ili: ^-^ 4: tcKffiS^-l* 

'KrMJriaiJtf*, iM^Opll^ 8(:*tf*LT. SSI* 
u>: * iA;'A'i.-y;' <^>K{tkjn55: t-rv> , teftSJSScOit^RllC p 

( 1 ) r\%tz. 

[0207] m^^ ^ miL^ ( m ) C/M^ 
i:. BETitaiS«[4 OOm^ /'gOv'JX^lftmo . 
(in) ii'i^tz. 

[0208] mrnvdm.!- ( r. ) am& 
mm^tm.^ ( ) pn^tc l x i- o ( (.> h > 

nzmMllt. <»^t'Fe (OH) i *:-^t;«-iita.'Jc 

[0209] m.Lrzmm.m^t=f-*:?^mzi. y . * 
( ti ) mtz, mmimsi'f- ( n ) ^w&^i-mm 
[0210] i.%imkmm^zm!9^mx'%hivtzm. 

■r... 

[0211] 
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